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phase the program the Mexican national government’s Ministry 
Hydraulic Resources. The slightest acquaintance with the terrain and the 
economic development Mexico indicates the forward step that the creation 
such national bureau with its duties constitutes. 

The recognition the federal government that major flood-control 
problems cannot solved local interests alone recent the United 
States. Only 1927, when the valley the Mississippi River from Cairo, 
Ill., the Gulf Mexico was overwhelmed great flood, was the federal 
government forced recognize this fact. 

carrying out its programs for river control the Mexican government can 
doubt profit greatly application procedures that have been developed 
the United States. However, each stream has treated individually, 
and general principles must carefully separated from particular develop- 
ments. The success adaptations will depend largely the adequacy and 
the interpretation the data collected each stream. 

The program for flood control the Papaloapan River, outlined the 
paper, consists levee along the left descending bank and series cutoffs 
patterned somewhat after those constructed the Mississippi River. 

The levee, sufficient height and strength, will probably unmixed 
blessing those who reside the left bank. However, the statement that 
this levee will not result higher stages, although levees both banks would 
so, appears illogical. The writer has never known case which 
levee constructed along one bank did not result flood heights. 
The storage capacity represented the area protected the levee sub- 
tracted from the available storage, and consequently gauges up. 

From the map (Fig. and the description, the Papaloapan River looks 
surprisingly like Mississippi River miniature spite the great differences 
origin and slopes. The meander pattern quite similar appearance. 
The fact that the banks are higher than the land farther back typical 
alluvial streams running beds composed their own alluvium. 

The selection cutoff program the means lowering flood heights, 
successfully demonstrated the system used the Mississippi River, 
thus easily understood. operates successfully will have advantages 
over levee program. The comparative costs were undoubtedly 
considered advance. 

Considering that practice the Mississippi River was used model, 
surprising that the program was commenced with such small amount 
engineering data. The Mississippi River Project was preceded years 
study and collection and analysis huge amount specific data applicable 


paper Schega was published May, 1951, Proceeding-Separate No. 71. 
The numbering footnotes and illustrations this Separate continuation the consecutive numbering 
used the original paper. 
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the cutoff program. Only thus was possible locate the cutoffs properly 
and anticipate the subsidiary work that would required. 

The subject cutoffs the Mississippi River was the source argument 
among well-known engineers for many years before these cutoffs were under- 
taken. The Mississippi River Commission finally went ahead and made the 
cutoffs, and this construction has accomplished successfully the lowering the 
flood plane between Memphis, Tenn., and Old River, La. However, victory 
such this one does not necessarily mean that all the opposing arguments 
were wrong. Valley storage has been lost, the opponents forecasted, and the 
valley dwellers below the latitude the cutoffs would worse position 
than before had not the discharge capacity the Atchafalaya River been 
enlarged under the same program, divert larger proportion the 
flow the Mississippi. The cutoffs have resulted caving the banks both 
places which the directive was changed and places which velocities 
were increased. unprecedented revetment program has been required 
keep pace with this occurrence, the funds required being much greater than 
those that the opponents thought could obtained. 

The argument that navigation would hindered (by the lowering the 
low-water plane and the deposition material scoured out the cuts) would 
have been valid huge dredging program had not been carried con- 
junction with the cutoffs. 

the case the Papaloapan River, the cuts seem have been made 
without the safeguards mentioned previously. The pilot cuts have already 
been made and the report optimistic, but believed advisable point out 
that the art cutoff procedure developed ASCE, 
includes great deal more than merely making cutoffs. 

The optimism expressed the report the benefits already obtained 
from the cutoffs does not appear the writer justified the light 
the information presented. This information does not indicate the writer 
that the flood 1950 was appreciably lowered. Certainly, does not indicate 
that the 1950 flood was the same category the 1944 flood. 

The data given the tables have been plotted Fig. The 1944 flood 
was well above the 1950 flood even Tlacotalpan, Ver., and Alvarado, Ver., 
below the lowest cutoff, which part the river would expected that 
higher levels would obtained after the cutoffs were made than had existed 
before. Considering that levee had been built the left bank, seems doubt- 
ful the 1950 flood was great the 1947 flood. Assuming that was the 
category the 1947 flood, which possible, based the stages Papaloapan, 
Ver., and Alvarado, appears that the Otatitlan cut resulted lowering 
about ft, which would probably have been greater without the levee. The 
variation the 1950 profile the top the bank and from the profiles 
previous floods below Novillero, Ver., probably more the result the levee 
than the cutoffs. would appear from the data presented that the lower 
pilot cuts have probably not yet enlarged sufficiently have appreciable 
effect the profile and that the problems damages navigation and banks 
have yet met. 
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River engineering admittedly still performed the artisan, rather than 
the scientific, Advances knowledge are slow, and great expenditures 
are required secure data adequate for the semblance scientific 
expenditures which the artisan can frequently point wasted. Compared 
other fields engineering, the practitioner finds very few records publicly 
available literature guide him. is, therefore, extraordinary importance 
that authors this field present adequate data support their conclusions. 
hoped that the author will present such additional information 
his closing discussion. 


1944 Flood Crest 


950 Flood Crest 


Cosamaloapan 


San Cristobal 


Top 


Elevatiofi (Feet Above Mean Sea 


Tlacojalpan 


Location Cutoffs 


River Miles (Miles Above Alvarado, Ver.) 


The Mexican Ministry Hydraulic Resources only now entering the 
field flood control that has occupied federal and state agencies the United 
States for many years. Among the few things the engineers the United 
States have learned are the necessity adequate preliminary data, the necessity 
having adequate funds sight for the completion over-all program, 
and skeptical, rather than optimistic, view point toward comparison 
floods. 


SAMUEL ASCE.—This valuable paper able demonstra- 
tion how carefully planned pilot cuts and cutoffs lower the river bed and 
thereby increase flood capacity. example river rectification 
much-needed contribution the rather sparse supply material river 
engineering the English language. This paucity literature prompts some 
inquiry regarding the Papaloapan River Project, the hope that his closure 
the author might add the knowledge river behavior. 

The immediate success series cutoffs keeping floods within banks 
lowering flood stages well known and well established; yet discussion 


Associate Prof., Michigan College Mining and Technology, Houghton, Mich. 
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the long-term consequences the Papaloapan River rectification, say, 
100 years hence, would great interest river engineers. 

The only records known the writer the long-range results 
tion apply the Rhine River from Basel, Switzerland, Mannheim, Germany. 
The downstream portion this extensive correction consisted eighteen 
cutoffs the reach from Sandhofen the Lauter River junction, executed 
between 1817 and 1842, reducing the thalweg from length 135 (84 
miles) (53 miles), 37%. Upstream Basel, the rectification was 
accomplished compelling the braided river flow uniform bed. The 

entire correction caused lowering the bed the period from 1820 1925, 

with the exception short stretch (12 miles) long. cogent sig- 
nificance the conclusion® Wittmann 1927, after study more than 
100 years records, that the 250 miles the Rhine River between Basel and 
Bingen, Germany, had still not been stabilized 1925, even though some the 
corrective works were then more than years old. 


Flow 540 per Sec Basle 


1810 1820 1830 1840 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 
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Low-Water Stage, Meters 


Fig. Low-WATER STAGE THE RHINE RIVER, GERMANY 


January, 1950, the writer inspected the Rhine River from Basel 
Breisach, Germany, and learned that the degradation had not yet stopped and 
was progressing downstream. This evidenced Figs. and 10, used with 
the permission Kirchgaessner, Minister Agriculture South Baden, 
Germany. Although years passed before the degradation reached Breisach, 
damaging degradation had been progress there since 1890. The Breisach 


low-water stage 1947 was (6.6 ft) lower than 1828. This lowering 
low-stage profile between 1830 and 1947 shown Fig. 11, furnished 


Schneider the Freiburg Waterways Office, Freiburg, Germany. 
Any apparent stabilization after rectification must regarded with wary 
eye. Mannheim the Rhine River, degradation started 1842 and 
continued 1854, after which change occurred till 1869. From 1869 
1874 the bed dropped further and then remained unchanged 1887, and since 


Einfluss der Korrektion des Rheins zwischen Basel und Mannheim auf die Geschiebebewegung 
des Wittmann, Deutsche Wasserwirtschaft, 1927, Berlin, Germany. 
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then there has been uninterrupted degradation. Between 1825 and 1925 the 
low-water stage sank total 1.5 (4.9 This can attributed primarily 
the cutoffs and the interplay their individual cycles degradation and 
aggradation. Thus steady-stage condition, even for years, does not 
necessarily denote stabilization. 

There seems evidence similar degradation phenomena the 
Mississippi River. According Ferguson,’ between 1933 and 1937, 
from Glasscock Cutoff Arkansas City, Ark., the mean depth low water 
increased 0.7 (3.2%), while bank-full stage increased 2.8 (6.6%). 
This trend has persisted, was true, years after the opening the 
cutoffs that there had been low-water lowering well high- 
water lowering; the over-all slopes each case were steeper than the original 
slopes before the cutoffs had been initiated; and the low-water plane for 150,000 
Vicksburg, 


Schusterinsel Neuenburg Breisach Weisweil Ottenheim Strasbourg 
Basle Rheinweiler Hartheim Sasbach Rheinau Marlen 


River Kilometers 


Flow= 540 per Sec Basle 


Low Water Elevation, Meters 
Low Water Elevation, Feet 


River Miles 


one accepts, the writer does not, that each river law unto itself, 
then comparison the Rhine, Mississippi, and Papaloapan rivers un- 
warranted. The contrast between the two methods correction might 
expressed thus: the Mississippi and Papaloapan rivers excessive curvature 
eliminated without straightening the river unduly, while the Rhine River was 
straightjacketed, perhaps unduly, into the desired rectified channel. The 
valid point, therefore, might raised that different physiographic conditions 
and methods execution the rectification not allow pertinent inferences; 
yet the very long record the Rhine River and the short record the Mis- 
sissippi River, both pointing progressive and extensive channel lowering, 
inspire this question: What will the effect, 100 years hence, the 
Papaloapan River rectification? Since this aspect has surely been studied, 
the inclusion the forecast and the basic calculations would great value 
river engineers. 


“Effects Mississippi River Cut-Offs,’’ Harley Ferguson, Civil Engineering, Vol. 1938, 826. 
River Gerard Matthes, Transactions, ASCE, Vol. 113, 1948, 37. 
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the upper Rhine region, near Breisach, some the undesirable after- 
maths the depression the river level are: lowering the ground-water 
table Alsace, France, and Baden harmful municipal ground-water supply 
systems, forest growth, and agriculture and reduction flood silt deposits, 
also harmful agriculture and forest growth. 

Should true that rectification could cause such sustained degradation, 
the projected reservoirs the tributaries might intensify the lowering because 
the well-known retrogression below reservoirs silt-laden streams. 
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PROFILE THE RHINE GERMANY 


Din Afghanistan, student the 
Michigan College Mining and Technology, Houghton, Mich., assisted the 
writer the preparation the illustrations. 


REYNALDO importance adequate data and engineering 
information proper basis for the planning and execution program 
river rectification emphasized Mr. Odom, who asks for more information 
support the conclusions. the gradual development Mexico has 


Engr. Executive Charge, Works the Valley Mexico, Ministry Hydraulic Resources, Mexico, 
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not been possible collect complete data the rivers, particularly the 
Papaloapan, even remotely comparable with the fund data and information 
available for highly developed regions, such the Mississippi River region. 
The Papaloapan data, collected from 1947 1950, are available published 

The peak the flood 1947 was 159,000 per sec, which substan- 
tially less than the 220,000-cu-ft-per-sec peak the 1950 flood. flood 
was 353,000 per sec, estimated from the high-water marks that could 
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identified. The comparison between flood stages Tlacotalpan and Alvarado 
affected not only the tides, but also (a) the discharge the Rio 
Blanco into the Laguna Alvarado west the Laguna, (b) the capacity 
the outlet the Laguna Alvarado the sea, and (c) the discharge 
the tributary rivers, Tesechoacan and San Juan, into the lower Papaloapan. 
The effect the cutoffs the flood stages Fig. 12. 

The complete flood-control program the Papaloapan River will 
matter gradual development conditioned the funds made available, 

Hidrolégico No. del Papaloapan, Secretaria Recursos 


Hidrolégico No. Comisién del Papaloapan, Secretaria Recursos 
Plate 43. 
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and contemplates the construction multiple-purpose dams the river’s 
tributaries, with aggregate capacity 60% the mean annual flow 


the river. The left-bank levee, which also the main highway along the river, 


was located some distance from the zone the river attack low stage, 
for the purpose reducing the maintenance expenses. The drainage basin 
the Papaloapan River not developed sufficiently justify expenditures 
the order that are justifiable the lower Mississippi River basin. One 
multiple-purpose dam useful for flood control with capacity 4,864,000 
acre-ft, the Tonto River (which one the main tributaries the Papa- 
loapan) being built, and hoped will completed early 1953. 

Mr. Shulits presents very interesting data the behavior the Rhine 
River, based very long records, which show sustained degradation more 
than 100 years. forecast has been attempted the effects the cutoffs 
the Papaloapan River, years 100 years hence, earlier. Such forecast 
would uncertain considering the data available, would any forecast 


the effect the bed load due the construction the reservoirs. 
Large-scale river rectification the few big rivers the Southeast new 
Mexico, and therefore, experience this work practically nonexistent. 
For this reason American practice observed with much interest, and the 
benefit the experience gained the Mississippi River has been obtained 
this early development, through Gerard Matthes, Hon. ASCE. 
Observations will continue and reports the developments the Papa- 
loapan River will made available from time time. 
he 
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